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~7 zr. =LJ\,T y > y /V-SH> 7 x^/US(D 2 fi££ 
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£3IU p l*S£tf p 2^ 2£X±<Dm%tX2bZ> 

WT^oTWl/\ R53f3\ T/l^/l'S^feteTy — /U 
££*U p3lt 0 - 3 0>«E***i-. p3 

s^o-efeoTt<tv\ li tt*e^fctt7y-i/y 
X**U 7y-uySH:7^i/y$, -o-, -s 
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[0 0 3 0] 5t (A-2) KljSVvC, Ars *5 <fcU<A r 
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< £ t-*ttr y -/i-s. a*»s»s*fcttr y — ^ 
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2«±<BSE«-?fc5£#* R54ra±n«-*ra— -et 
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[0 0 3 1] An ~Ar4 ^tfRsi—RssT-S^JX 

m-, p -) hy/i'S, tru=^8, . t7^;H, 
[0 0 3 2] An -Ar4 TS$Jx5«*fS»St 

^yyfxxyus, tr°ciy/u£, N-ry^fc° 
a y sum. «( v K y tr y vvv-s, tr tr y s^at, 
*/y/vs* ^y^-y-y^s, ;^m, ^/ 

i»*»*u<, se^ra, ««ft4_2aT©ry-;i/ 

2J^T^T^^S, 7^ 3 ^S> 7!) 
r «? T .^ S, >T / g v . ~ h nS^oEM 
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(1, 2) -ry^/vm. ">^/u*. ^a-s, ^ntf/v 

(o-, m-, p-) hy/p*»**rf&ix5o' 

[0 0 3 3] An —A r4\ Rsi *d£0 ? R52T^£*X 
£ v 2, 2-v?7ai-/Uai7 i -/uS^W*L<, £<b 

iciiry-A/i, r/^yu£, r/^^v-g, ry — a 

y =cz=-;v&, (o m-, p -) f^^^ybg, 

(i, 2) -j-^a*. t^-j^m. ^^m. zfu\?ti> 
m. z/^jvm. *h*i/m. =-h*ism. y~;*> 
(o-, m-, p-) hv/i'mw&mfbtiZo 

[0 0 3 4] Rsi — RszX^^^hT/^J^&t Lt 

si -io. £h\azi~~4<Dm&h l< ttmm»<DT 
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(n-, i -) fcf^S, (n-, i s-, t 

-) y^mm^f btiZo 

[0 0 3 5] R5\&£T$Rs2X+m&ftZ>T/U^3ri/&t 
[0 0 3 6] R5i*5J:T^R52T*«$tL5T^ ;S(t ft 

/u^vS (^^3E, ^/wg^) , ry^S (37* 

[0 0 3 7] 5£ (A- 1) fcL*3V>T, p ljS&Zfp 2 
tt, «-* v 0ttlil-3(?)iMgU «F*C, 0-2 
■CfcSr £as£f£Ll\, pl*5it5 P 2^ 1- 
3 Wlft v 1 * tin 2 t # % R5 i *3 <fc t/R52 

V>. 

[0 0 3 8] 5£ (A- 1) KSoV^T, p3ll 0 

V\ p 3^ l -3^)iS, #tCl ^fc^2T*i> 

^)^#, R53te, ^g-^, 7xn/U£t*fc5r 

[0 0 3 9] 5£ (A — .1) (C^V^T, R5l— R53ttfi]— 

/ X'hMteZh&T'fr^XhXK, R5U R52^R53^^ 

#**JS:#ftt5fct, R5i!^±, R52l^±, Rssl^d: 
[0 0 4 0] ^ (A- 1) ^C*3V^T, Li 

. ii7y-^yMgto li xmzfrzr y-^st 
7y-uysoffi, 2^®^v^L- : etb^±oTy — u^s 

d5iES^L^it<O^Jf Li irLTIi, 

p-7*.=-U>-m, 4, 4' -^zc^u>-S^ 

[oo4i]*t li T*s^n67y-wysii, 2 

-S-^Ttfi-NR-^ftuxaS-r^ti^T'fc 

S^UK At , A2 r*^oTt><t<, &h\ZL\±7~~ 
/U-SJCAi ^fcttA2 ^«»LfetO"Cfco-Ct«tU\ 

50 
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[0 0 4 4] ^fc, st (A-2) WSI^T, p5lt # 
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[0 0 4 6] 5£ (A- 1) M*^-C\ A r i &£X$A r 
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10 3£, >^ls, ^ y^ -ju^-^-/U 

££>iaiAn :fc<fctfAr2 <7V>& < £ Ar3 

[0 0 4 7] 5£ (A-2) JC*5V^ Ars :&cfctfAr 
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Rl8 R» R24 f*2B f*32-S7 ^42-47 



1-1 

1-2 
1-3 
1-4 
1-5 
1-6 
1-7 

i-a 
1-9 



— Ph 
— Ph 
— Ph 



-Ph 



1-10 — Ph 

1-11 —Ph 

1-12 — Ph 

1-19 — Ph 

1-14 — Ph 

1-16 — Ph 

1-16 -Ph 



— H -Ph 

-H -Ph 

-H -Ph 

-H — Ph 

-H — Ph 

— H — Ph 

-H -Ph 

— H — Ph 

— H -Ph 

— H — Ph 

-H -Ph 

— H — Ph 

-H -Ph 
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— H 
— H 
— H 
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-H 
-H 
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-H 
— H 



-H -Ph 
-H — Ph 
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— H 
— H 

-H 
— H 
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— H 


-NPh 2 


— H -H . -NPh2 -H 
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No. Ar t Ar 2 Ar 3 Ar 4 R 13 R 14 R 1S R 2 g R 2 4 »2S R(g-a7 "42-47 

1-18 — Ph — Ph — Ph — Ph — H -H — H -H — H — H — H — H 

1-19 — Ph -Ph -Ph — Ph — Ph -H -H -Ph — H -H — H — H 

1-20 — Ph — Ph -Ph — Ph — H -Ph — H -H — Ph — H -H -H 

1-21 — Ph — Ph -Ph — Ph — H -H — Ph -H — H — Ph -H -H 

1-22 — Ph — Ph — Ph — Ph —Me — H — H -Me — H — H — H -H 

1-23 — Ph -Ph -Ph — Ph — H -Ma -H -H -Me -H -H -H 

1-24 — Ph — Ph — Ph — Ph — H -H -Me — H -H -Me — H — H 

1-25 — Ph — Ph — Ph -Ph — H -OPh — H -H -OPh -H — H — H 

1-26 — Ph — Ph — Ph — Ph — H -OMa -H -H -OMe — H -H — H 

1-27 — Ph — Ph — Ph -Ph — H -©-Mb ~* -©-Me — H -H -H — H 

1-28 -Ph — Ph — Ph -Ph — H — P-Bph -H -H — p-Bph -H -H -H 

1-29 — Ph — Ph — Ph — Ph — H — m-Bph — H — H — rrvBph — H — H — H 

1-30 — Ph — Ph — Ph — Ph — H — o-Bph -H -H — o-Bph — H — H — H 

1-3t — Ph — Ph — Ph — Ph — H — NPh a — H -H -NPhj — H -H '— H 

1-32 — Ph -Ph -Ph — Ph — H -NtTolyJa — H — H -N(Tofy> 2 -h -H -H 

1-33 — Ph — Ph — Ph — Ph — H — H -H ~©"^^ _ H — H -H 

1-34 -Ph -Ph -Ph -Ph -H ^®>^-H — H "®>© -H -H -H 



[005 2] Hfcl 3] 



-10- 



(11) 



2001-52870 



19 



20 



NO. 


Ar 1 


Ar a 


Ar 3 


Ar 4 




R 14 


R 15 


F*23 




^32-37 




1-35 


— p-Bph 


— H —p-Bph 


— H 


— H 


-H 


-H 


— H 


-H — H 


— H 


— H 


1-36 


— P-Bph 


— H 


—p-Bph 


— H 


— Ph 


— H 


— H 


-Ph 


— H — H 


— H 


— H 


1-37 


— *p-Bph 


— H 


—p-Bph 


— H 


-H 


-Ph 


-H 


— H 


— Ph — H 


— H 


— H 


1-38 


— p-Bph 


— H 


—p-Bph 


— H 


-H 


— H 


-Ph 


-H 


— H — Ph 


— H 


-H 


1-39 


—m-Bph 


— H 


—m-Bph 


— H 


-H 


-H 


— H 


-H 


— H — H 


— H 


— H 


1-40 


— nvBph 


— H 


"~m-Bph 


-H 


— Ph 


-H 


— H 


-Ph 


— H — H 


— H 


— H 


1-41 


—m-Bph 


— H 


—m-Bph 


— H 


— H 


-Ph . 


— H 


— H 


— Ph — H 


— H 


— H 


1-42 


— m-Bph 


— H 


—m-Bph 


— H 


— H 


— H — Ph 


— H 


— h — Ph 


— H 


■— H 


1-43 


— o-Bph 


— H 


—o-Bph 


— H 


— H 


— H 


— H 


— H 


— H — H 


— H 


— H 


1^4 


— o-Bph 


— H 


—o-Bph 


— H 


— Ph 


— H 


— H 


— Ph 


— H — H 


— H 


— H 




o-tapn 


— H 


—0-Bph 


— H 


_u 
— n 


-Ph 


-H 




— Ph — y\ 


— H 


— H 


1-46 


—o-Bph 


— H 


—o-Bph 


— H 


— H 


— H 


-Ph 


— H 


— H — P^ 


— H 


— H 


1-47 


— p-Bph 


— H 


-p-Bph 


n 




—O-Bph 


— H 


— H 


— o-Bph — H 


— H 


— H 


1-48 


—p-Bph 


-H 


—p-Bph 


— H 


— H 


-NPh a 


— H 


-H 


— NPha — H 


— H 


— H 


1-49 


-p-Bph 


— H 


-p-Bph 


— H 


— H 


-Mcrctyfe 


-H 


-H 


-N(Toty>2-H 


— H 


— H 


1-50 


-p-Bph 


-H 


-P-Bph 


— H 


— H 




-H 


-H 




— H 


— H 


1-61 


-p-Bph 


— H 


-p-Bph 


— H 


— H 




-H 


— H 




-H 


— H 



[0 0 5 3] 



Ut 1 4 ] 

-r***-00 




o-Bph 




[00 5 4] 



Ut 1 5 ] 



-11- 



(12) ¥?m 2001-52870 

21 22 

NO. Ar, Af 2 Afj Af<4 H 13 Ru Rl3 f*23 1*24 R 25 R 32-37 n 42-47 



1-52 


-p-Bph -p-Bph — p-Bph 


-P-Bph 


— H 


— H 


-H 


-H 


— H 


-H 


— H -H 


1-53 


—p-Bph — p-Bph —p-Bph 


—p-Bph 


— Ph 


— H 


-H 


-Ph 


— H 


— H 


— H -H 


1-54 


—p-Bph —p-Bph —p-Bph 


-p-Bph 


— H 


-Ph 


— H 


— H 


— Ph 


-H 


— H — H 


1-55 —p-Bph -p-Bph —p-Bph 


—p-Bph 


-H 


— H 


— Ph 


— H 


— H 


— Ph 


— H — H 


1-56 


— m-Bph — m-Bph — m-Bph 


—m-Bph 


— H 


— H 


— H 


— H 


— H 


— H 


— H — H 


1-57 


— m-Bph —m-Bph —m-Bph 


—m-Bph 


— Ph 


-H 


— H 


— Ph 


— H 


— H 


— H — H 


1-58 


— m-Bph —m-Bph —m-Bph 


—m-Bph 


-H 


— Ph 


— H 


— H 


— Ph 


— H 


— H -H 


1-59 


—m-Bph —m-Bph —m-Bph 


—m-Bph 


-H 


— H 


— Ph 


— H 


— H 


— Ph 


— H — H 


1-60 


—o-Bph — o-Bph —o-Bph 


—o-Bph 


— H 


-H 


— H 


-H 


— H 


— H 


— H -H 


1-61 


—o-Bph —o-Bph —o-Bph 


—o-Bph 


— Ph 


— H. 


— H 


-Ph 


— H 


-H 


— H — H 


1-62 


—o-Bph —o-Bph —o-Bph 


—o-Bph 


— H 


-Ph 


— H 


— H 


— Ph 


— H 


— H — H 


1-63 


—o-Bph —o-Bph —o-Bph 


—o-Bph 


-H 


— H 


— Ph 


— H 


— H 


— Ph 


— H — H 


1-64 


—p-Bph —p-Bph -p-Bph 


-p-Bph 


— H —o-Bph 


— H 


— H —O-Bph 


— H 


— H — H 


1-65 


—P-Bph —p-Bph —p-Bph 


-P-Bph 


— H 


— NPtfe 


— H 


— H 


— NPhjj 


— H 


— H — H 


1-66 


—p-Bph —p-Bph —p-Bph 


-P-Bph 


— H- 


-Nflolyte 


— H 


— H 


-N(Tcly)a-H 


— H— H 


1-67 


—p-Bph —p^ph —p-Bph 


-P-Bph 




^© 


— H 


— H " 




>-H 


— H — H 


1-68 


—p-Bph —p-Bph —p-Bph 


-p-Bph 


-hH 




— H 


— H" 






— H -H 



[0 0 5 5] lit 16] 




[0 0 5 6] Utl 7] 



-12- 



(13) 4$M 2001-52870 

23 24 



No. 


Ar, Ar 2 


At, 


Ar 4 


"13 








R2« 






R42-47 


1-68 


—p-Tp — p-Tp 


—p-Tp —p-Tp 


— n 


— n 


n 


— u 


— Ul 


M 


— H 


— H 


1-70 


-p-Tp -H 


—p-Tp 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— I_l 


1-71 


-p-Tp -H 


— P-Tp 


— H 


-H 


— Ph 


— H 


— H 


— Ph 


— H 


-H 


— H 


1-72 


-p-Tp -H 


—p-Tp 


-H 


— H 


— H 


— Ph 


— H 


-H 


— Ph 


— H 


— H 


1-73 


-p-Tp — H 


—p-Tp 


— H 


— Ph 


— H 


-H 


— Ph 


— H 


— H 


— H 


— H 


1-74 


— p-Tp — CH 3 —p-Tp - 


-CHa 


-H 


— H 


— H 


-H 


-H 


— H 


-H 


— H 


1-75 


— m-Tp — m-Tp 


—m-Tp - 


-P-Tp" 


— H 


— H 


-H 


— H 


— H 


— H 


— H 


— H 


1-76 


— nvTp — H 


—m-Tp 


— H 


— H 


— H 


— H 


-H 


— H 


— H 


— H 


— H 


1*77 


—o-Tp — D-Tp 


—o-Tp - 


-O-Tp 


-H 


— H 


-H 


-H 


-H 


— H 


— H 


— H 


1-78 


—o-Tp — H 


—o-Tp 


— H 


— H 


— H 


-H 


-H 


— H 


— H 


— H 


— H 


1-79 


— P.o-Tp — H 


— p.o-Tp 


— H 


— H 


-H 


— H 


-H 


— H 


— H 


— H 


— H 


1-80 


— o,p-Tp — H 


— 0.p»Tp 


— H 


-H 


— H 


— H 


— H 


-H 


— H 


— H 


— H 


1-81 


— p.m-Tp — H 


— p,m-Tp 


— H 


-H 


— H 


— H 


-H 


— H 


— H 


— H 


— H 


1-82 


— m,p-Tp — H 


— m,p-Tp 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


-H 


— H 


1-83 


— m,o-Tp — H 


— m,o-Tp 


-H 


— H 


— H 


-H 


— H 


— H 


— H 


.— H 


-H 


1-84 


— o.m-Tp — H 


— o.m-Tp 


— H 


— H 


— H 


-H 


-M 


— H 


— H 


— H 


— H 



[0 0 5 7] * [0 0 5 8] 

lit 18] 20 Ut 1 9 ] 




No. Ar t Ar 2 Ar a A/4 R 14 R l5 R23 R24 Pfes R32.37 R42-47 

1-85 — pn — H — Ph — H — H — H , -H — H -H — H Rg^Ph R^Ph 

1-86 — Ph — H ^Ph — H -H -H — H — H — H . — H RaspPh R*3=Ph 

R37=Ph R4B=Ph 

1-87 -Ph H -Ph — H -H — H ; — H -H -H — H Raz-Ph R«=Ph 

* ' ' R38pPh R47=Ph 

1-88 — Ph — Ph — Ph — Ph — H — H — H — H — H — H Rg^Ph R43=Ph 

1-89 — Ph — Ph -Ph — Ph -H — H -H — H — H — H R^Ph R^Ph 

R37=Ph P46=Ph 

1-90 — Ph — Ph — Ph — Ph -H -H — H — H — H — H R^Ph R4s=Ph 

1-91 -Ph — H — Ph — H- — H -H — H -H -H — H 

1-92 -Ph -H -Ph — H -H -H — H -H -H -H Rtt=Ma R^M& 

1-93 — Ph — H — Ph — h — H -H -H — H — H — H Raa=Me R43=Me 



Pt47=M0 

1-94 -Ph — Ph — Ph — Ph -H — H -H — H — H -H Rs2=Me R*3=Mo 

1-95 -Ph -Ph — Ph -Ph — H -H -H -H -H -H H32=Me R&Me 

R 37 =Me Rce^Me 

1-98 — Ph — Ph — Ph — Ph — H — H -H -H — H — H R 32 =Mo R^AQ 

R 2B -Me R 47 =Me 

[0 0 5 9] 50 [ffc2 0] 



-13- 




(14) 



2001-52870 



26 



-3° 



— DS 




[0 0 6 0] 



No. 




2 


Ar a 


Ar 4 


f*13 




Ut2 1] 


R 24 


*2S 






1-97 


—St 


— H 


—St 


— H 


— H 


— H 


-H 


— H 


— H 


— H 


— H 


— H 


1-96 


—St 


— H 


—SI 


— H 


— Ph 


— H 


— H 


— Ph 


-H 


— H 


— H 


— H 


1-99 


-St 


— H 


—SI 


— H 


— H 


— Ph 


— H 


— H 


-Ph 


— Ph 


-H 


— H 


1-100 


—st 


-H 


—St 


— M 


-H 


— H 


— Ph 


— H 


— H 


-H 


— H 


— H 


1-101 


—SI 


—St 


—St 


-St 


— H 


-H 


— H 


— H 


— H 


— H 


— H 


— H 


1-102 


—St 


—St 


—St 


-St 


— Ph 


— H 


-H 


-Ph 


— H 


— H 


— H 


— H 


1-103 


—a 


—SI 


— St 


—St 


— H 


— Ph 


— H 


-H 


— Ph 


— H 


— H 


— H 


1-104 


-St 


—si 


-St 


-St 


— H 


— H 


-Ph 


-H 


— H 


— Ph 


-H 


— H 


1-105 


—St 


— H 


-St 


— H 


— H 


—St 


— H 


— H 


-H 


-St 


— H 


— H 


1-106 


—St 


— SI 


—St 


-St 


— H 


—St 


— H 


— H 


-St 


-H 


-H 


— H 


1-107 


—PS 


— H 


-PS 


— H 


— H 


-H 


— H 


— H 


— H 


— H 


-H 


— H 


1-108 


—PS 


—PS 


—PS 


-PS 


— H 


— H 


— H 


— H 


— H 


-H 


— H 


— H 


1-109 


— PS 


— H 


—PS 


— H 


— H 


— Ph 


— H 


— H 


-Ph 


-H 


— H 


— H 


1-110 


— DS 


— H 


— DS 


—H 


— H 


-H 


— H 


— H 


-H 


— H 


— H 


— H 


1-111 


-DS 


— DS 


— DS 


-DS 


. — H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


1-112 


— DS 


— H 


— DS 


-H 


— H 




— H 


— H 


— Ph 


— H 


— H 


— H 




30 



[0 0 6 2] 
Ut2 3] 



-14- 



(15) 



2001-52870 



27 



No. 



28 



Ar 2 



Ar 3 



Ar 4 






Hi* 




R 24 R 23 Rs 


2^37 ^42-47 


— H 


— H 


— H 


— H 


— H 


— H — H - 


•H — H 


— Ph 


— H 


— H 


— H 


— H 


— H — H - 


H -H 




— H 


— H 


— H 


— H 


— H — H - 


*H — H 


-p-Bph 


-H 


— H 


— H 


— H 


— H — H - 


H — H 


~P-aph 


— H 


— H 


— H 


— H 


-H — H - 


« -H 



1-113 



1-115 



1-116 




M17 



1-120 



— H 


— H 


— H 


— H 


— H — H 


— H 


— H 


— Ph 


— H 


— H 


— Ph —H 


— H 


— H 


-H 


-H 


— H 


-H — H 


— H 



[0 0 6 3] 
Ut2 4] 




[0 0 6 4] 
lit 2 5 ] 



20 



No. 



Ar, 



Ar 2 


Ar 8 


Ar 4 


Rl3 






»23 Rg4 R2S 






— H 




— H 


— H 


— H 


— H 


— H — H — H 


— H 


— H 


— Ph 




-Ph 


— H 


— H 


— H 


— H — H — H 


— H 


— H 


— p-Bph 




— CHg 


— H 
— H 


— H 
— H 


— H 
— H 


— H — H — H 
— H — H — H 


— H 

-H 


— H 
-H 


-p-Bph 




-p-Bph 


— H 


— H 


— H 


— H — H — H 


— H 


— H 


— H 




— H 


— H . 


«— H 


— H 


— H — H — H 


— H 


— H 


~H 




— H 


— H 


— Ph 


— H 


— H — Ph — H 


— H 


— H 








— H 


-H 


— H 


— H — H — H 


— H 


— H 



1-121 
1-122 

1-123 

1-124 

1-126 

1-126 
1-127 
1-128 




[0 0 6 5] 
[ft 2 6] 



-15- 




No. 




Ar 2 


Ar 3 


AU 


Ar 5 


Ar 6 


Ar 7 


Ar S 


2-1 


— Ph 


— H 


— Ph 


— H 


— Ph 


-H 


— Ph 


— H 


2-2 


— Ph 


— Ph 


— Ph 


— Ph 


— Ph 


-Ph 


-Ph 


— Ph 


2-3 


— Ph 


— H 


— Ph 


— H 


— Ph 


— H 


— Ph 


— H 


2-4 


— Ph 


— Ph 


— Ph 


— Ph 


— Ph 


-Ph 


— Ph 


— Ph 


2-5 


— Ph 


— H 


—Ph 


— H ' 


— Ph 


— H 


— Ph 


— H 


2-6 


— Ph 


— H 


— Ph 


— H 


— Ph 


-H 


— Ph 


-H 


2-7 


-Ph 


— H 


— Ph 


— H 


— Ph 


— M 


— Ph 


— H 


2-8 


— Ph 




— Ph 


-CH 3 


— Ph 


-CH 3 


— Ph 


-CHa 


2-9 


-Ph 


— H 


— Ph 


— H 


— Ph 


— H 


— Ph 


— H 


2-10 


-Ph 


— H 


— Ph 


— H 


— Ph 


— H 


— Ph 


— H 


2-11 


-p-Bph 


— H 


-p-Bph 


— H 


-p-Bph 


-H 


-p-Bph 


— H 


2-12 


— p-aph 


-p-Bph 


-P-Bph 


-P-Bph 


-P-Bph 


—p-Bph 


-p-Bph 


—p-Bph 


2-13 


— p-Bph 


-H 


—p-Bph 


— H 


-p-Bph 


— H 


—p-Bph 


— H 


2-14 


— p-Bph 


-p-Bph 


-p-Bph 


—p-Bph 


—p-Bph 


P-Bph 


-p-Bph 


— p-Bph 


2-15 


—p-Bph 


— H 


—p-Bph 


— H 


-P-Bph 


— H 


-P-Bph 


— H 


2-16 


—p-Bph 


— H 


—p-Bph 


— H 


-P-Bph 


— H 


-P-Bph 


-H 


2-17 


— m-Bph . 


— H 


-m-Bph 


— H 


—m-Bph 


— H 


—m-Bph 


— H 


2-18 


..— m-Bph 


—m-Bph 


-m-Bph 


—m-Bph 


. —m-Bph 


—m-Bph 


-m-Bph 


—m-Bph 


2-19 


—o-Bph 


— H 


—o-Bph 


— H 


—o-Bph 


— H 


—o-Bph 


— H 


2-20 


— o-Bph 


—o-Bph 


— o^ph 


— o-Bph 


—o-Bph 


—o-Bph 


—o-Bph 


—o-Bph 



[0 0 6 7] [00 6 8] 

Ut2S] Ut2 9] 




40 



. fie? Pea 



-16- 



31 



(17) 



&m 2001-52870 



32 



Mo. 




Rl4 




^23 


B24 


R23 


Has 


R34 


R 35 


R43 


R44 








2-1 


— H 


— H 


— H 


-H 


— H 


— H 


— H 


-H 


— H 


— H 


— H 


— H 


— H 


— H 


2-2 


— H 


— H 


— H 


— H 


— H 


-H 


-H 


— H 


— H 


— H 


— H 


— H 


— H 


-H 


2-3 


— H 


— Ph 


— H 


— H 


— Ph 


-H 


— H 


— Ph 


— H 


-H 


-Ph 


— H 


— H 


-H 


2-4 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


-H 


-Ph 


— H 


— H 


n 


2-5 


— H 


— H 


-Ph 


— H 


— H 


-Ph 


— H 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


2-6 


— Pt> 


— H 


— H 


— Ph 


-H 


— H 


— Ph 


— H 


— H 


— Ph 


— M 


— H 


— H 


— H 


2-7 


— H 


-CHg 


— H 


— H 


-CHs 


— H 


-H 


-CH3 


— H 


— H — CH 3 


-H 


— H 


— H 


2-8 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


2-a 


— H 


— H 


— H 


-H 


— H 


-H 


— H 


— H 


— H 


— H 


— H 


— H 


R66=Ph 


Refi=Ph 


2-10 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


Rsa=Ph 


R66=»Ph 




























Rs7=Ph H67=Ph 


2-11 


— H 


— H 


— H 


— H 


— H 


-H 


-H 


-H 


— H 


— H 


— H 


— H 


-H 


— H 


2-12 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


2-13 


— H 


— Ph 


— M 


— H 


— Ph 


— H 


H 


— Ph 


— H 


— H 


— Ph 


— H 


-H 


— H 


2-14 


— H 


-Ph 


-H 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


— H 


2-15 


— H 


— H 


— Ph 


— H 


-H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


2-18 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— M 


— H 


— H 


2-17 


-H 


— H 


— H 


-H 


— H 


-H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


2-18 


— H 


H 


— H 


— H 


— H 


-H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


2-10 
2-20 


— H 

— H 


— H 

— H 


— H 

— H 


— H 
— H 


— H 
-H 


— H 
-H 


— H 
-H 


— H 
— H 


— H 
— H 


— H 
— H 


— H 
— H 


— H 
— H 


— H 
— H 


— H 
— H 



[0 0 6 9] 




Ut3 0] 
-SI 

—PS 
-DS 



[00 7 0] 



Ms 3 1 1 



No. 




Ar 2 


Ar 3 


Ar 4 


*5 


Af 5 


Af 7 


Ar« 


R13 


Rl4 


Ot5 


"23 


R» 


R25 


«33 


R34 


R35 


R43 R44 


a, 5 


R 56-57 




2-21 


— Si 


— H 


—SI 


— H 


-St 


— H 


-Si 


— H 


— H 


— H 


-H 


— H 


— H 


— H 


— H 


— H 


-H 


— H — H 


-H 


-H 


— H 


2-22 


-St 


—SI 


—St 


— St 


-St 


-St 


-St 


-St 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H — H 


— H 


— H 


-H 


2-23 


—St 


— H 


—St 


— H 


-St 


— H 


-St 


— H 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H — Ph 


— H 


— H 


— H 


2-24 


—St 


—St 


—St 


—St 


-St 


-St 


-St 


—St 


— H 


— Ph 


— H 


— H 


-Ph 


— H 


— H 


— Ph 


— H 


— H — Ph 


— H 


— H 


— H 


2-25 


-PS 


— H 


—PS 


— H 


—PS 


— H 


—PS 


— H 


— H 


— H 




— H 


— H 


-H 


— H 


— H 


— H 


— H — H 


— H 


— H 


— H 


2-28 


— PS 


—PS 


—PS 


— H 


—PS 


— PS 


-PS 


— PS 


— Ph 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H — H 


— H 


— H 


— H 


2-27 


- — DS 


— H 


— DS 


— H 


— DS 


— H 


— DS 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H — H 


— H 


— H 


— H 


2-28 


—OS 


— DS 


-DS 


— DS 


— DS 


— DS 


— OS 


—OS 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H — H 


— H 


— H 


-H 


2-29 


—St 


-St 


—St 


—61 


—St 


—Si 


-St 


—SI 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H — H 


— H 


Rsc^Ph 


Ree^Ph 


2-30 


-St 


— H 


—St 


— H 


-St 


— H 


—St 


— H 


-H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


-M 


— H — H 


— H 




Rea=Ph 



-17- 



[0 0 7 1] 
lit 3 2 ] 



33 




(18) 



* [0 0 7 2] 
[ft3 3] 



2001-52870 



34 



NO. 


Ar, 


Ar 2 


Ar 3 


Ar 4 


R 13 


Rm 


Rte 


Rja 


R24 


R25 






3-1 


— Ph 


— H 


-Ph 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


3-2 


— Ph 


— H 


-Ph 


— H 


-Ph 


i -H 


-H 


-Ph 


— H 


— H 


-H 


-H 


3-3 


— Ph 


— H 


-Ph 


— H 


— H 


— Ph 


— H 


-H 


— Ph 


— H 


— H 


— H 


3-* 


— Ph 


— H 


-Ph 


— H 


— H 


— H 


-Ph 


— H 


— H 


-Ph 


— H 


-H 


3-5 


— Ph 


' -H 


— Ph 


— H 


-Mi 


J -H 


-H 


-Me 


— H 


— H 


— H 


— H 


3-6 


— Ph 


— H 


-Ph 


'— H 


-H 


-Me 


— H 


— H 


-Me 


— H 


— H 


— H 


3*7 


— Ph 


— H 


— Ph 


— H 


-H 


— H 


-Me 


— H 


— H - 


-Me 


— H 


— H 


3-8 


— Ph 


— H 


— Ph 


— H 


-H 


-OPh 


— H 


— H 


—OPh 


— H 


— H 


— H 


3-9 


— Ph 


-H 


-Ph 


— H 


-H 


-OMd 


— H 


— H 


— OMe 


— H 


— H 


— H 


3-10 


— Ph 


-H 


— Ph 


— H 


-H 




-H -®-Me -H 


— H 


— H 


— H 


3-11 


— Ph 


— H 


— Ph 


— H 


— H 


— p-Bph 


— H 


— H . 


-p45ph 


— H 


— H 


— H 


3-12 


— Ph 


— H 


— Ph 


— H 


-H 


— m-Bph 


— H 


— H 


—m-Bph 


— H 


— H 


— H 


3-13 


— Ph 


-H 


— Ph 


— '•H 


-H 


-o-Bph 


-H 


-H 


— oBph 


— H 


— H 


— H 


3-14 


— Ph 


— H 


-Ph 


— H 


—H 


-NPhi' 


— H 


— H 


— NPha 


— H 


— H 


— H 


3-15 


— Ph 


— H 


— Ph 


— H 


-H 


-N(Toiy)2 


— H 


— H 


-N(Tolyfe 


— H 


— H 


— H 


3-16 


— Ph 


— H 


— Ph 


— H 


-H 


-H 


— H 




— H 


— H 


— H 


3-17 


— Ph 


-H 


-Ph 


— H 


— H 




> — H 


— H 




— H 


— H 


— H 



[0 0 7 3] 

Mt-3 4 ] 



*32 R33 



R37 Raa 




[0.0 7 4] 
Mb 3. 5 1 



40 



-18- 



(19) 



2001-52870 



35 



36 



No. 


Ar, 


Ar 2 


Ar 3 


Ar 4 


P«13 


R 14 


Ris 


R23 


R24 


R 2 5 


R 32*37 


R42-4 


4-1 


— Ph 


— H 


— Ph 


-H 


— H 


— H . 


-H 


— H 


-H 


-H 


— H 


-H 


4-2 


— Ph 


— H 


— Ph 


— H 


— Ph 


-H 


-H 


— Ph 


— H 


— H 


— H 


— H 


4-3 




— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


— Ph 


-H 


— H 


— H 


4-4 


— Ph 


— H 


— Ph 


— H 


-H 


-H 


-Ph 


-H 


-H 


— Ph 


— H 


— H 


4-5 


— Ph 


— H 


— Ph 


— H 


—Me 


— H 


— H 


—Me 


— H 


— H 


— H 


— H 


4-6 


— Ph 


— H 


— Ph 


— H 


— H 


-Ma 


— H 


— N 


—Me 


-H 


— H 


— H 


4-7 


— Ph 


— M 


— Ph 


— H 


— H 


— H 


-Me 


— H 


-H 


-Me 


— H 


— H 


4-8 


— Ph 


— H 


— Ph 


— H 


— H 


-OPh 


— H 


— H 


-OPh 


— H 


— H 


— H 


4-0 


— Ph 


-H 


— Ph 


— H. 


— H 


-OMe 


— H 


— H 


-OMe 


— H 


— H 


— H 


4-10 


— Ph 


— H 


— Ph 


-H 




— H 


— H 


-<>Me 


' -H 


— H 


— H 


4-11 


-Ph 


-H 


— Ph 


— H 


— H 


— p-Bph 


— H 


— H 


-P-Bph 


— H 


— H 


-H 


4-12 


— Ph 


— H 


— Ph 


— H 


— H 


— m-Bph 


— H 


— H 


— m-Bph 


— H 


— H 


— H 


4-13 


— Ph 


-H 


— Ph 


— H 


— H 


— o-Bph 


-H 


— H 


— o-Bph 


-H 


— H 


-H 


4-14 


— Ph 


— H 


— Ph 


— H 


— K 


— NPh 2 


— H 


— H 


— NPh 2 


— H 


— H 


-H 


4-16 


— Ph 


— H 


— Ph 


— H 


— H 




— H 


-H 




— H 


— H 


4-18 


—Ph 


— H 


— Ph 


— H 


-H 




> - H 


— H 




) -H 


— H 


-H 


4-17 


-Ph 


— H 


— Ph 


— H 


— H 




> — H 


-H 






— H 


— H 



[0 0 7 5] 
[^3 6] 




[0 0 7 6] 
Ut3 7] 



30 . 



-19- 



(20) 



4$ffl 2001-52870 



37 



38 



No. Ar, 


Af 2 


Ar 3 






«14 


R15 


F*23 


R84 


*23 1 




^42-47 


5-1 — Ph 


— H 


— Ph 


— H 


— H 


— H 


-H 


— H 


— H 


— H 


-H 


— H 


5-2 -Ph 


— H 


-Ph 


-H 


-Ph 


— H 


— H 


— Ph 


— H 


— H 


-H 


— H 


54 — Ph 


— H 


— Ph 


— H 


— H 


— Ph 


-H 


— H 


— Ph 


— H 


-H 


— H 


5-4 — Ph 


— H 


— Ph 


— H 


-H 


— H 


— Ph 


— H 


-H 


— Ph 


-H 


— H 


5-5 — Ph 


— H 


— Ph 


— H 


-Me 


— H 


-H 


-Me 


— H 


— H 


-H 


-H 


5-6 — Ph 


— H 


— Ph 


— H 


' — h 


-Me 


— H 


— H . 


—Me 


— H 


— H 


— H 


5-7 — Ph 


— H 


— Ph 


— H 


— H 


— H 


-Me 


— H 


— H 


—Me 


— H 


— H 


5-8 — Ph 


— H 


— Ph 


— H 


— H 


— OPh 


— H 


— H 


—OPh 


— H 


— H 


— H 


5-9 — Ph 


— H 


— Ph 


— H 


— H 


-OMe 


— H 


— H 


-OMe 


— H 


— H 


— H 


5-10 —Ph 


— H 


— Ph 


-H 


— H - 


"\>Me 


-H 


— H — ^-Me 


— H 


— H 


-H 


5-11 — Ph 


— H 


— Ph 


— H 


— H 


— p-Bph 


— H 


— H 


— p-Bph 


— H 


-H 


— H 


5-12 — Ph 


— H 


-:Ph 


— H 


-H 


— m-Bph 


-H 


— H 


— m-Bph 


— H 


-H 


— H 


5-13 — Ph 


— H 


— Ph 


— H 


— H 


— o-Bph 


-H 


-H 


— o-Bph 


-H 


— H 


— H 


6-14 — Ph 


— H 


— Ph 


— H 


— H 


— NPh2 


-H 


— H 


— NPh 2 


— H 


— H 


— H 


5-15 — Ph 


— H 


-Ph 


— H 


— H 




— H 


-NfToJyfe -H 


-H 


— H 


5-18 — Ph 


— H 


-Ph 


— H 


— H 




^ -H — H 






— H 


— H 


5-17 — Ph 


— H 


— Ph 


— H 


-H 




& -1 


H — H 






— H 


— H 



[0 0 7 7] 
Ut3S] 



R 32 R» 



[0 0 7 8] 
UtS 9] 




30 



-20- 



39 
No. Ar, 



(21) 



Ar 3 A/ 4 R 13 R 14 Ris R» «a4 



2001-52870 



40 

R 25 R32^7 °42-47 



6-1 — Ph 

6-2 — Ph 

6-3 -Ph 

6-4 -Ph 



6-5 
6-6 
6-7 
6-8 
6-9 
6-10 
6-11 
6-12 
6-13 
6-14 
6-16 
6-16 



— Ph 
— Ph 



-Ph 
-Ph 
-Ph 
-Ph 
-Ph 
-Ph 



— H 
— H 

— H 
-H 

-H 
-H 
-H 
-H 
— H 

— H 
— H 



-Ph — H —I 



— Ph — H 
-Ph -H 



— Ph — H 



— Ph -H 

— Ph -H 

— Ph — H 

-Ph — H 

— Ph — H 

-Ph -H 

Ph -H 

Ph — H 

•Ph — H 

Ph -H 



-H — H — H — H — H — H — H -H 

— Ph — H — H — Ph — H — H — H — H 

-H -Ph -H -H -Ph -H -H 

-H — H -Ph — H -H -Ph -H — H 

-Me — H — H -Ma — H -H — H -H 

— H -Me — H — H -Me -H -H -H 

— H — H -Me — H — H -Ma — H — H 

-H -OPh -H — H — OPh — H — H — H 

-H -OMe -H — H -OMe -H -H -H 

— H — H — H —©"Mo -H — H — H 

-H — p-Bph -H -H — p-Bph — H — H -H 

— H — m-Bph — H — H —m-Bph — H — H — H 

— H — o-Bph — H — H — o-Bph — H — H — H 



6-17 — Ph . — H — Ph — H 



-H -Nfl-dyfe -H — H -N(ToJy) 2 — H — H — H 

— H — H — H ~<UH^ -H — H -H 

-H "^-©-H -H -H — H -H 



[0 0 7.9] &&W<D7^~SUT>h9-t>'ffimi£<D& 
rtttlW^TI±;«FB¥8-l 2 6 O OfM^^i 

[0 08 0] z.fr<b<»i\&m* i l©^Srfflv\tt 21 30 

[0 0 8 1] 7=~&T>h7±>'mmft&w&&ytfc 

1 — 50 OnmdSff*L< v <fc <9$f£U< ttiO-200 
[0 0 8 2] r.<7)£ ?*5S*Jl^tt*fe*3tS:««?-r6 
<fc 5 ft K— s< ^Yb It teW098/08360#^4#RW8-2396 

[0 0 8 3] *fe**J§r«B*»«cBttLTttrt- 



[0 0 8 4] :H«tU *^b»»i:"ftaft-fr 

mmm&i/i 00-100/1 ^fts £ sk-ts- * 

[0085] *fc % w&mxm tem*t£Amm&<t&%> 
b*-/i;mA&m&it&®k<n&&mx&^xh±<. 

r©±3fttt»W:»*LV\ ft^T-^ m^&Af&i£tt 

Vtb~fZ>^bXhZ> 0 
[0 0 8 6] ^ftWKf*. 1^1*07x^/^7^ 



-21- 



(22) 



2001-52870 



41 



42 



* [008 7] 
[{fc4 0] 




We)* 




(D 



[0 0 8 8] i£ (1) ^oV^t&BJ-r3£, Ri ~R4 . 

— etS*St^"CfcoTtctV\ rt-r4tt, ^tt-^ 
ftO^5 0>SES"O*>5. ri-r4d5^rtt^tb2£Jl±OS 
R-C*>fii:S, »*i"<5RiW±> l .R2WI±, Ral^dr, 

V\» R5 *5£U<R6 «\ ^tL^tLT/^^WS, TA-=*^ 
[0 0 8 9] Ri -R4 "C«£*L5T!J — A-££ LT 

Ttt,'r/u^>nt, r^drvi, 7!i-^ ry- 

-^^/WX, (o-, m-, p-) hy;U 

y^% hVArTis'h!) mc?*~ 
[00 90] ri —R4 xm^ti^T/^^mt ur 

fi, jS«!R-(?t)»(SS:tt5-t)iO-(?*ott)i< v giiK 

i-) ^Pf/V-g, (n-, i-, s t-) -f 

[0 0 9 1 ] Ri ~R4 X-m£tlZ>T/l'^*c>'mt Lt 
f*, T/W^r/u95^60^^1-6(^t>(O36S^L< > A 
ffttlCtt^ ^h*->g, ( t-^h^>i«^ 

[0 0 9 2] Ri — R4 X-mZtlZTV — /Vt^^li 
Itfl ^rny^S. 4 -^/l^aL/ ^rV'S, 4- 



[009 3] Ri — R4 -e^£*L5^c2y>X£ LT 
[00941 S (1) <o*^-et, »*UV^tB«4:bT 

±, R2(^± N R3^±joJ:t5R4|^±(D^^OV>Ttt^ 

[0 0 9 5] SU<0#£ LV*ffi«fc LTttRi — R 

4 o5t>©^ft< £t> iflr±r y-/ws-c*>s»^^fe 

t£oT, n + r 2 + ra+ r4fll »±<0*JBrCfctk '> 

[0 0 9 6] Ri ~R4 CDp h(D'Pt£< t h Hli7!J 
— >l>mXthZ>b*\ #(CRi -R4ittl^t7 
y-/u£^2-4<B#ffi-rsr i:dS#*L-<, n-r4 
co^o 2 — 4 m& i £Ui<£>g®rcfc5 ^ £ Lv\ 

' £b<teri~ r4(7)«^(D2'-4ffi^ i -cfelj) ^ £ 
JO ^L<liri-r4^1t'fc!3, ^£;h,5Ri — R4 COi" 

-*~c#t y — /u*-e*>5rit>#*bv^ -f&fc>*>> # 

^ + tf)Rl —R4 #®|&LT^Tk<fc^4®<7)'<>'i£>' 

miaz&ftx2^4m<oT y-/wxas#£EU 2-4<@ 
(c2-4<@cory — frm&^th^frm & s -o--^ 

fe2»7 y — yuS^NO^ffiBtd^UT^^ffi^fc 

. ^— ItlC^o T Nl®^^^ L4- £ fcte 3 - fcf ^ ^ ^ y 
^Mt5^i:^tv\ 4*^2-4fijj|S4-* 
fc«3-tf7oinyyvSX-*>Sr &*S&$Lb\, 4-^ 
fctt 3 - tf^ y *0^"etP5#36S»aE Lt 

v^Tt><^:v^ 0 ife. 7x=;uSa^7y-;H^Lt 

tt, 4#M (1-, 2-) -t-^f 1 /^ (1-. 2-, 9 

-) T^hy/us, tfixn^s, ^ ti* 



-22- 



43 

X^^XhX^\ 
[0 0 9 7] 5£ (1) tC^T, Rs , Re XmZtlZ 

[0 0 9 8] Rs , Re T*^ £ft5T v / LTt*, 

mm&xhw&mzm~tz>i>v>xh^xh£\<^< a& 

N-7x^-N-f7xny;VT^S v N-7 

^13 



(23) #BH 2001-52870 

[0 0 9 9] rs, refl £ fc td 0 X&>% Z t L 
<, 20(07 y -;V7 ^S^Mt^ t'7x - uyl 

[0 1 0 0] ttj3 v r l — r4^2«±COSSc^t#, & 
Ri —R4 m±\±&*m— TfclftSfcW-CfcoTfcJ: 
V\, rs, r6^2J^±COMSc^^$, Rs l^±, 

70 [0 1 0 1] rftfe^fc-frfcO+Tt, TiE5£ (1- 

[0102] 
Hfc4 1] 




(1-1) 



[0 10 3] * (1-1) tCOV^-CttW-J-S-^, All- 
Ai4te, ^^N^ffitl^LT^7fi (4fi) 

*fcr±7«^ffi ( 3 ffi) (c^-r -5 ^ ^ ^£ £ fc tiTK^l 

V\ fcfcl> Aii—Ai4(D2<B^_b«7^— 
.WUTV>TtJ:<,.r^»-@rwS*S^Ur^Ri -R 30 

<Dh<D&m~rz>zt *«-e# So 

[0 10 4] R7 ~Riott N ^ft-eftr/l^/US, T/W 

3^^i,ry-;H, 7y-^v£*fett^py 

(1) <ORi — R4 <d£ 

[0 10 5] r?- note, ^rtl^xO ~ 4 ©Ittfc 
19, r?-r io«0-e&5wid5#*LV^ 



[0 10 6] Jfe*5 y r7~rio^/r2^±^It"efe 
#R? -RioP±fil^— Xh^KZ k<DX$>^ 

[0 10 7] ^fc, 5fc (1-1) Idfe^T. Rs „ 
R6 , r5*5£tfr6te5£ (l) <D h <D t l^itfe <9 , r 
5 = r 6 = 0 X&> 5 ^ t i>m £ L VV 

[0 10 8] * (1) t3fSn5<k^ft©A*«S:KT 

(I) v (ID 0>*^fc«oT^LT:J3>K R 
i~R4^(c*5V>rt*-<XH(Oi:#tiHT^L, B^Stf* 

[0 10 9] 
Hb4 2] 



-23- 



CO 



ftf 

pf 



s 

f 

pT 



Pi 

PS 



< 8 

P? 



ft? 



PS 



? 

s 



3 
? 



47 



EES 



a 



S 



S. 
"i 

P3 



o 



a a 



a 

o 

pf 



a 



a a 



pf pf 



(25) 



a 



3 

Dt5 ft? 



4$0H 2001-52870 



Man 



1 



B 8 o . 

'«» 'U 'U "g j 
P4 ft3 



x2 



Pi 

§ 

2 
Pf 



^3 

I 

3 

Pi 



Of pf 



3 

^ ■ SB 

'L 
a 

pa 



! 

of 



t-H 

OS 



9 



a a a 



04 O 

ll_ ll_ 

«" pf 



S3 



pf 



a a a 



a a 



as 



a a 



45 



1 



a 



1 

or 



£ 



5 



P3 P3 



a 



a ^ a 

*s % 

P5 Pi P< 



a £ a 



a m 

ii ii 

§ § 

oi ft5 



[0 111] 



MS44] 



-25- 




-27- 



53 



OS 



00 

J 



04 



3 



i 



(28) 



2001-5 2870 



54 



i- 



7c 



cc 



a 



0. 



4 



Ql 

u 





00 



[0115U(1) X^^th^ h7Ty-/V^^ 

[0116] is-&a^*3*t5a^aA«36*t^^t^ 
«i^ft^«/*-/uaAiiaitt^«d$ io/9o- 

0/8 0-8 0/2 0T'*)5o 

[0117] :©J:3 fr*!-^JiU::fc^"C, «^«ia6ttib 



77y-^y^^yjfi* (*aJt) 129 5/5-3 
0/7 0;&S#i:L<, 90/1 0-4 0/6 0^j;i9«F 

[0 118] £fc, _bj£tf>J; 5^®^«^*3V^T, 

K— h6O^*{^^^^c^V^T0. 1 — 2 0© 

[0 119] ncD<t 5& K— h t LTtemti&tf)^^ 

( S ) T*« s ft 3 b V \ 

[0 12 0] 

HNS] 



-28- 



(29) 



tffffi 2001-52870 




56 



(«65)v3 

[o 12 i] a. (s) Ko^TiftKirs^ a: (sj 

[0 12 2] R62, R6 3tt#4r7K*. T U ^^Stfcfi 
[0 12 3] RB2&J:tJtR63 a CS$ftSr9 — b 

un±* ^ y /us y /war* £ tc ^ i -/i^ 

^7x^7^71, (7zc~/U) r^s, 

(s) ^ztizik&^frbffim&thz-- m<o&m± 

^tti*r^^tt^S*^bT^b^J:5*«! 

[ 0 1 2 4 ] R62 v Re 3 ^m£hi>T)\<>tr~Jl>mb b 

5 0 ot>^^» ^ u < . ~/wS^W b s tt. 
Xfcibi^^y ^S^Muti/^ r t b < , 
y /wgttr y -^7 ^ y r y — >v£ Mttf^7x 

<o,fc'5ft»g\ * (S) T^$ftSft^ftj&>e>R»$*x 



fewest 



(S) 



-&b^J:5ft«jtt?S>5rit>»*bv^ 
[0 12 5] Re 4, Resliry-zUT^S^fclj; 

_h1S0>HlX, it (S) -C^Six5it;^»*>6>R»Six 

[0 12 6 ] v i , v 2 H0-5^tM$U v i % 
V2^2£J11W^, R6 4|^± > Re s l^i^SVNtd 

^It^yif ^aH$ <£>SS^gt *mf8L b T t J: \\ 

[0 12 7] Re e , Re 7 T/W^r/US, 7y- 

20 /V-S^r^i- 0 Re e, R6 7T*a^tL57;^;H^L 

br^Tfc.J:<, ««**i — 6<Bfcoas#£b<, -a 
frft^y^A-g. 3i*-A'aw»*»«f feh*. R6 6, 

R6 7t^$^7y-;Hi:trfj:, fM^ttt 

/ [0 12 8] vs. v4|2 0<-4<Dgife£3H~o 

[0 1 2 9] V5tt0*fcttlSr«-t- o * (S) C0/£^ 
30 Trt, V5^0tfeot, Re 4, R6 5^LTV> 
X%>£^&7=.=-frT% Sg;b^ Rei. Re 2, R 

'ffifc*SJ:5^3B4bfc«ifi3&s#^LV\ 
[0 13 0] T!E5t (S- 1) , (S-2) xm 

[0 13 1] 
Ut4 9] 



-29- 



(30) 



ftM 2001-5 2870 




58 



(S-1) 



[0132] S ( S - 1 ) *f\ Rei, Rb 2, 
Re 4, Res, yi, v 2 f3\ 5£ (S) tp<Di><Dhffl 
m<Dh(DX*&>*) ^ n 1 teOSfctel £r*U Leite#£ 



[01331S (S-2)'^ Re 1 —Re 3 , 
Res, V2^ > 5£ (S) *<D^(D^f^SC0t>60T*fe 
t), n2li0*f;lil5:SU LeVliS (S-l) * 
COL e 1 £|S3^-C#>5 0 

[0 13 4]S(S) <DX^VsU% i T^l/{k'&m<DMci£ 

[0 13 5] 

[ft;5 0] 



-30- 




-31- 




2001-52870 



[o i 3 r] zh,*b<Pit&m* im<Dfrm\*^xi> 2msx 
[o i 3 s] ±m<n±o tem&m^&^*t> m$f&mm 

9, lxio^-ixi O-Scin 2 ^ ■ stf>®fgt-fc£^ £ 
as#*LV\, cub" J; 5^«W»»*3ftS5£< iilifls 

^Mi^^iciot, i) *^yros^i»^& 
l^^yr o**»t*'>i < * 9 ; * ^ y r«ais 

[0139] &&m\z%>\,^x, mTSLXffim&ik&wt 
/^ttAHattft-w* t lea* u-c wc t «t 



. ft© 9 5 - 5 0 fi%i« #fit 5 ^ i ^ff * L < , * 
[0 14 0] K±oj:5 4a^«^6*a»A*3tJi 

So 

[0141] 

50 (i4 0 0-5 0 0nmt*$)5o 



-32- 



63 

[0 14 2] ±3fi<Oj; p JfcjS-&Jl^ff*ttl^5 0 On 
nu £<blcte2 0-2 0 OnmTfe^r £*s#$LV\ 
[0 14 3] <-t<Offi<OS5Afe>*38M<Z>#«EL*^ 

i^ffil6 0 0-7 0 Onm) % ft (^*g*feS5 0 0 
-5 6 0nm) 44f<035*3te*38"*-«t0-C*>oTJ:v\ 
[0 14 4] rtte><©|83t»^*5V>T, Wfe^* 

[0145] #J;ttf , c<o J: 5 Lv>-ffi 

(8*S*S*5 4 0-6 0 0nm) OS^pTttiZlft 

#btL^o rttbfclOVvrtt:, 4#Ba¥8 - 3 114 4 2 
9£t*L WO 9 8/0 8 3 6 0^, 10-137 
5 0 5##fc:1B«SivCV*S. 
[0 14 6] t7^ty»*#fc LTtt5S (N) 

[0 14 7] 
Mfe5 2] 




[0 1 4 8] * (N) iCjo^T, Ra, Rb, Rc*5j;tf 

[0 14 9] Ra. Rb, Rc*5j;^Rdt*SS^7y- 
ffMK*tJte«>***L*. ttMSfttt* 6~3 0<Dfc 

[0 15 0] Ra, Rb, Rc^oJ:t^RdT-*^^5Ty — 
/l'S&LTtt, U< fi^ai-yUS, (o-, m-, 

^S. 2-) -t-^^vug, ryhy./i/S, (o 

m— , p -) fc^^^y/ug, * — ^^—/t^g, ^ 
[0 15 1] Ra, Rb, Rc^it/RdT^^n-ST^ J 



(33) &m 2001-52870 

* 1 - 6 0>ffiJR»S, *3J:TJ5/S^ttl-4S^#^ 

-A-r^/g, ^hy^T^s, tr^s^^y^r 
^ y g, ^y^/vr ^ / s^^ifbh^, 

[0 15 2] Ra, Rb, Rc^tfRdT-g^ftSltijfa 
g£ Ltlt — rnlf^ LTO, N, SS:$tt5 5 
. a^^tt6MS^5?#«SiR»*, 2 -2 

=^g, trpyyuat> try****, */y/u 

g. ^/^*y^K*d^rffeix<5. 

[0 15 3] Ra, Rb, Rc^o^T^Rd-CS^tL^r^ 

Sr^rrs (i-> jo^r/2-) ^oi^ywr^-^s, 

(1, 2-, *5<fctf2, 2-) i^^—^T/l^^/U 

g, (i, 2, 2-) hy/x^r^-^sw 

20 [0 15 4] Ra, Rb, Rc;fc£tfRd ^B^g^^S 

/us. 7^1, ffiSiS&g, T/^=/uK*3J:^ry — 
g, T^/g, «^S*5J:t/r/^'^r-/^S^cov^T^i 

±tBRa. Rb, Rc^oit^Rd km&-ehz> 0 

[0 15 5] Ra, Rb, RcfeJ;t;RdOlM^^57 

50 [0 15 6] d*be>B«IX©28K±d5tt^aiSr«fi8U 
[0 15 7] Ra, Rb, Rc*5<fctfRdriSg&g£:^pr5 

»£\ '>*< ^ t^o2«j^±ds±|EB^£^*ri-^ r 

^/c> Ra^Rd, Rb ^Rcfi^tL^nf^C^^T'aoS^ 
[0 15 8] Re, Rf, Rg*5j:UJRhtt, ^tl^tlfrm 

[0 15 9] Re, Rf, Rg&XTfRh-e&ZtlZT/l** 
/HiLttt, «*»3asi-60t><o^»*U<, K« 

*Ll^*fle«£ LTtt, ^^/^S, ^^/uS, (n, 
i ) — e/l/S, (n, i, sec, tert) — ~7 
^/^S, (n, i f neo, tert) — ^^^l-S^ 

[0 16 0] Re, Rf, R g ^iOTht^$n57y- 
50 ^S. 7-;;I, 7^^-^Si: LTIi, ±!BRa, 



-33- 



(34) ^2 0 0 1-5 2 8 7 0 

65 66 
Rb, Ro:|3±tfRdO»-&ira«-C*>5. Re t R (N) «fc 9 * LTV y£, 0 

f> RgirRhfi, **l^tt|PICtOT-S)-5r4:dS»*L [0 16 2] 

v^#, *4otv^tJ:v\ [^5 3] 

[0 16 1] ■*-7#-fe>«W*©*fle«*raTK:*'r. * 



No. 


Ra 


Rb 


Rc 


Rd 


Re 


Rf 


Rk 


Rh 


1 


-Ph 


— H 


-H 


-Ph 


— H 


— H 


— H 


— H 


2 




-H 


-H 




-H 


-H 


— H 


-H 


3 


: e 


-H 


-H 




-H 


— H 


-H 


— H 


4 


% 


-H 


-H 


"% 


-H 


-H 


— H 


-H 


5 




-H 


-H 


B 


-H 


— H 


— H 


-H 



6 -^-CH 3 — H -H -©-CHg -H — H — H -H 

7 "%H3 " H - H "^CH 3 "H -H -H -H 

8 H,^ " H "H " H " H ~ H "H 





-H -H -t^-V^ -H -H -H -H 



10 >=r^ -H -H ^JHtf -H -H — H 



11 -^r^ -H -H ~<&-*-@ — H — H -H -H 

12 -CHs -CHa -CHs -CHa -CHs -CHs 

13 -^$-<& -H — H —CHs —CHa —CHs —CHs 

[0163] [<t54] 



-34- 



(35) 4#H 20 01-52870 





57 












68 




No. 


R« 




Rc 


Rd 


Re 


Rr 


Rk 


Rh 


14 


-Ph 


-Ph 


-Ph 


-Ph 


-H 


— H 


-H 


— H 


15 




-Ph 




-Ph 


-H 


— H 


-H 


— H 


16 


;P 






■ \ yy " 


XI 


XX 


TT 


TT 
±1 


17. 


-©-CH 3 


— Ph 




— pii 


XT 

— Xl 


— Xl 


TT 

— IX 


TT 

— H 


18 




-©-CHj 






— H 


-H 


-H 


— H 


19 




-Ph 




-Ph 


-H 


-H 


-H 


-H 


20 




-Ph 


-Ph 




-H 


— H 


-H 


— H 





21 "^>© -Ph -^>^ -Ph -H -H -H -H 



22 -Ph -Ph -H -H — H — H 

23 "®^-© -Ph -©-^© -Ph — H -H — H — H 

24 -©-© -H -H — H — H 
25. H©-^ -©-© -©-©, -H — H — H — H 

[0 164] [ft5 5] 



-35- 



(36) ftffl 2001-52870 

69 70 



No. 


Ra 


Rb 


Rc 


Rd 


Re 


Rf 


R* 


Rh 


26 


-Ph 


-Ph 


-Ph 


-Ph 


-Ph 


-Ph 


-H 


-H 


27 




-Ph 




-Ph 


-Ph 


-Ph 


-H 


— H 


28 


t 






-©-© 


-Ph 


-Ph 


-H 


— H 


29 


-©-CH 3 


-Ph 


-©-CH 3 


-Ph 


-Ph 


-Ph 


— H 


— H 


30 




-©-CH 3 




-©-CH 3 


-Ph 


-Ph 


-H 


-H 



3L -Ph -Ph -Ph -Ph — H -H 

32 -Ph -Ph -Ph -Ph -H — H 

33 ~©>^ -Ph -Ph -Ph -Ph — H -H 




34 -Ph ™£<3 -Ph -Ph -Ph — H -H 

35 -Ph -©^^ -Ph -Ph -Ph — H -H 



36 -Ph -Ph -H — H 

37 -©-© -Ph -Ph -H -H 



[0 16 5] Ut5 6] 



-36- 



(37) 



2001-52870 



71 



72 



No. 


Ra 


Rb 


Rc 


R4 


Re 


Rt 




Rh 


38 


-Ph 


-Ph 


-Ph 


-Ph 


-Ph 


-Ph 


-Ph 


-Ph 


39 




-Ph 




-Ph 


-Ph 


-Ph 


-Ph 


-Ph 


40 










-Ph 


-Ph 


-Ph 


-Ph 


41 


-©-CH3 


-Ph 


-^•CH 3 


-Ph 


-Ph 


-Ph 


-Ph 


-Ph 


42 




~©-CH 3 


-^-© 


-©-CH3 


-Ph 


-Ph 


-Ph 


-Ph 


43 




-Ph 




-Ph 


-Ph 


-Ph 


-Ph 


-Ph 


44 




-Ph 


-Ph 


-©-© 


-Ph 


-Ph 


-Ph 


-Ph 



45 



46 




-Ph 




-Ph -Ph -Ph -Ph -Ph 



47 
48 



O -Ph "Ph -Mi -Ph -Ph 

-Ph ~<uH^ -Ph -Ph -Ph -Ph -Ph 

-Ph -Ph -Ph -Ph 



49 ^©-© r^-^ -Ph -Ph -Ph -Ph 



[0 16 6] ztih<z>ik&fai*im<Dfrm^xi>2n&> 
[0 16 7] M&m\z&vz+7*±>'mmft<D®im& 

HO . 1-2 O gi%t'$)§ : £ ##3; LV\, 
[01 6 8 ] ^<d£ 0 ftM&miz.&itzy^^/u 

^ (Dg^it 7 x n;V7 y h 7 ir ylS*/r b 7 7 y 

-/^^^^^^flc^flcaM:^^ 0/1 0-10/9 
OtfcS^ £a*jf£LV\, ^J^tel —5 0 Onnu £ 
bt-fii 0-20 0nmT*fc5::£riW£Lvv 

[0 16 9]*^m tfeMim, 2JIfc£ 
[0 17 0] y^^it//^fcn^A®>*^ 



40 



bi>Wk\^<. 5£ (1) T^^^fb77y^y 

^v^^fl^^j:^ (2) ts^5hy7x^r 

t)T^5 0 5£ (2) ico^t^t^o 
[0171] 



(2) 



[0 172]^ (2) tC^oV>T, 2-0<D<Pny^=-U^ 
" ' m*mir 0 4>-$<7)if7x^i/ySi:tm 4, 4' 

-f7x^l/yS, 3, 3' 3, 
4 ' - tf^zn^l/^g, 2, 2 ' -tf7i^Uy£ 
2, 3* -^71^1/^1, 2, 4' -^7x^l/yS 
' (DV^ttT-fcoTt) J;V^35^ 4#M4, 4* -f:7a^U 

50 [0 17 3] 3=fc, R01, R02, Ro3*5j:U f R04fi. ^ 



-37- 



(38) 



2001-52870 



73 



74 



ta^/uS, r y -/us, s>r y — a^t * [ o i 7 4 1 

y-/uS> . * Ifk5 8] 



Rois 

(a-l> <a-2) 



— N 



(a-3) 



Rois 



Rot1" Roi2^ R013* ^014^ ^018* R(>1 6^*^ ^^017^ * 



[0 1 7 5] <D^-Fjft,j&>«:*U r.*LfettW— 
51>^"Cfcott)J;V\ TtfcL, Roi-Ro4<£>^&< £ 

t>— oft.^r y — /wr s y r y — ^fcnWE (a 

-1) — (a — 3) OV>Ttb^^gi- 0 Ron, R012, 
R013, Rom, Roi5, RoiB$5£TfRo\iX*0i&tlZ)T 

D-^mn, ^nfti, «efi«TfcoTt>B&&&;rr 

5fc0>T*>oTfcJ:V\, . 
[0 17 6] Roi, R02, Roa, RQ4X*m£tlZ7/l'* 

UTV^Tt ttK*»l-2 0<Z>t,^36S»*U<, 

[0 17 7] Roi, R02, R03, Ro4, Roil, R012, 
R013, Rom, Rois, Roi6:fc5<fctFRoi7TS£;fr5T 

y^^/um, -r^^^m, rv-hy/us, 7xt^hy 

/US, t?u~/ug, ^yu^S^i^o- m-£;fc 

tip -if7x=/va^f if f)ti5 0 ' y-/H. ':" 

ftSfetcB&£ftT^Tt>J:<^ i©J:5ft«lifcl.' 30 
Tft. KHISfc 1 ~ 6 cdt/v^/uS, mm&h L < ftfiift 
Slrft^r y — >u36*^:ttr/V3^;>a, r y -n* \ 
'ism&X.Tfi-'N (R021) Ro22*dS**f btbSo 
T, Ro2i^oJ:t^Ro22«, ^Erix^tL, ftMftSfcttMfe ' 

[0178] Ro2i*5<tt^Ro22-e*^tb5r y — /US£ 
Ltii »i*fcH:#«(ot)©Tfcotj:< l mmmm 

^<y i^/ug^itfo -, m-£fcftp - 40 
bttSo dttbTy — ^SftSbfc«ifc£*LT.^TfcJ: 

^tb^o mmr^jumt Ltiiff* l< ft^^sas 

[0 17 9] Roi, R02, Ro3^oJ:TJ ? Ro4T^$ 

s?r y — /ur ;yry -/vsii, «ix.ft^T y —a 



-/UT'S / £#5* (2) T*£jftS#»fC#LT**(fc 
(3ffi) *7tft^7ffi (4ft) (^LTV>5t)W^ 
4 LV\> r t # tf) 7 cn^/Wgft, S b icetfeSSrW L 
TV>T t J: v^s, i/7 y — /ur S / S^^rttS r. £ 

[0180] s?ry- /ur ^ ystor y — /ug£ lt 
ft, *at*fcft*aofc<o-ca>o-cj:<, »«*«6- 

2 0(D^O»$l< > ;M£#Hcft, 7x^;H, 

S> -<y U^/H^it/o-, m-^fcftp-fc^^- 
/US^S^tf bH, *H-#;£L< ft^-A-S^tf P> 

ii5 0 rttbry-^XftSb^BUISttTv^tJ:' 
<, CCD£5&fiijl&£LTft, Slti-eom 

/us> Mtt^y t cftgms^*i-5ry-/ws^^^(f 

btt^ 0 StJlBT/W^/VS^ LTft#£ L< ft^/UStf* 
^tfbft, filrtET y — A-S£ Ltli^K ft^oi^/u 
*as*tffc*L5. ry-;HofMi:tT^ 

s (2) *<droi-ro4TS£*ls^t y — /wr ^ j r 
y -/us«^w±iB<o»fc#* lv\ BtkS& 2 

■fc, amsft, N^^ffiBJ-*fbr^^ti:fesv>ft^ 

LTV ^* r f: 3&s»* LV\ 
[0181] £fc, ^ (2) j^*5V>T, roi, r02, r 

<omtk*mir&, 4*^o*)tftiT*>ar^36SfiF*L 

V\ LT, roi + r02+ r03+ ro4ft > 1 J^±, #^ 
1—4, Sbt»i2-4W*LV\ SilfaRoi, R02, 
Ro3*3J:^Ro4ft, NCD^ffig^^-LT^ *tfc£>SV> 
ft^^ffiJC^L, Roi, R02, Ro3^oJ:t5Ro4<7)^T 
ri^^ffi:, Roi, R02, Ro3*5J:0 ? Ro4(0^:T^^ 
ffi, &£VM£, Roi, R02, Ro3^o«tO J Ro4^M ^ffife 

5v^ft^<9ffi^«-&LTv^Tt>. rttbasjm&LTwt 

^>J:V\ roi, ro2, ro3*fcftro4^2^±Tfe^# 
^, Roil^±, R02(^±, Ro3|^±^y t cftR04|l]±ft[^ 
— Tt>ft*oTV^T4>«t<. £fetCftrftbtf>ltgH-5 

^^if yi§o«(Ditfeo t <t v \ . 

[0182lft(2) <D»*Llr^Aff«S:«T^i- 



-38- 



(39) 



4$R12 0 01-52870 



75 76 
[0 18 3] * 



[0 18 4] 




[0 18 5] rttbtt 1 l^ffl^t 2 IHlftffl L *S:fllV\ /H£AJH£5£ (2) 0>{fc'&«>Srffl^5 r 

[0 18 6] «3tSffi9*^> *-/Mti£Jf, *-A«A J:9tt?«:^n?*1-saflfePA±i-£. v>-f*Uc-ti: 



-39- 



(40) 

77 

S £ t> ft ft V r 5 > £ JS -5 i 

[0187] *^-/vaAi^JPS}4 1 - 1 O 0 Onm, £ 
ibl-tel-l 0 Onmds#*b< , XsuffimmomZft 
l-2 0 0nm, S feiCf* 5 — 1 0 Onm##3: LV\ Cft 
fc<D/f £lJf^gm6i:#fc:l-l 00 Onm,. Sfclc 

[0188] <m*Wim&&x*/i£ti\zBL^m>*&w 

v^SJ: 5 ftlB^^ftv N ^cH;i:fc5V^Tt>* S^Hti&fccfctf 

bV* (8-*y V b) TA^^A (A1Q3) 

[0189] 5£ (a) (D^x^ryhyyi 
(^tc h y * (8-*y y y 7 b) 

ffi^i:-rSr/W^-^A^^oV^-CfiW0 9 8/0 8 JO 
■ 3 6 0-t^lPi^£KTV>5 ? - 

[0 1 9 0] t^Ai^I^il-i 0 0 Onm, £ <b 
fctel-1 00rai3ftSff*U<, B^«l2$Ji0>J¥$ttl- 
5 0 Onm, £ kfcfcfc 1 — 1 0 OnmriS#P£ LV\, r*i,<b<D. 
JI&.lJI^*R«*Sfc#W:i^l'0 0 Onm, .Sbtetti 
-10 Onm<Dm£t-fZ>Z- t&&&L\,\ 

[0191] <mm>*&mtz&\,^Tm^t>tiz>femtt 

£Hci*, T/Ujjy&m (Li, Na, K, Rb, Cs 

Aftttfctt^yflsy^fr-k (LiF) , 46ft; y ^9 a *o 
(L i C 1) , fkitV^t?* (L i B r) , a*{by^ 
*A (L i I) , 7yftthy *A (N a F) , Jfifc^ 
hy*A (NaCI) , JHfr*-MJ** (NaBr) , 
3!>fttby?iH (Na I) % S7jrfl:/H**;i>A (Rb 
F) , Sfc/Ufv^A (RbCl) , j|fb/H^*A 
(RbBr) % laVikfcWVM* (Rbl)., V 

(c s f) , mc*f * j* (c s c 1 ) , mtt 

A (C s B r) % 3 frffrfcv'pA (C s I ) 0>^n 

^wki^, mfcy^&j* (Li 20) % ®fc-M>y? 
^ (N a2 o) «oiMfc4fc^*rre>ix« 0 ^Rb, c 50 



4#Hfi 2001-52870 

75 

[0192] r^y^jR^May^ttt, »{b*SrT 

Na, K, Mg, AK A g> In, rtt^> 

ffl*t*sffl^^i:35S»*L< , #l:7^i/7 7^ttffi*C 
feS^iW^U^, ftS©*»WSfiio-iooo 

m<om^\t0. 1 — lnmSS~C&>£o 

[0193] ^fi-^ttrr/^y&Ko/NP^yft 

Tt>tt*HS:fi^LftV>L, fc5VM±«JMSj&>a»ofc 

[0 194] r/u* !)&m<D^*y>fo<ih s mitm^m 
[0195] ^fc, ^ffi^ffi^wa^sjcL i^cD&m 

[0 19 6] ^fc, iiM^MluAl^ ^^^m 
[0 19 7] ft*5, bl)X (8-^r/y;7 h) T/P^ 

(A1Q3) ^S:ST-aA*3J:a/*^ttttaiH 

^«v\ is^^^ia «9^i-s<t 5ft»g\ a 

^-^B&ih-rs^ifttc, «^aA*5J:tf/*fcW:«iiS6 

IS) <^i^0. 1-2 0nmJ?^^-rsr <h^x*#-5 0 
[0 19 8] <»«>#«£ L*^«:ffi«3te£-frSfc«> 

"C, ffi L< M^3il*^8 0%a±t 45 J: 5 

ffWtctt, I TO («K-'^»ft-0^9 

A) , IZO (ffi»K-^iMk^^»>A) , Sn 
02,Ni,Au, Pt,Pd, K-/^h^K-7 P L 
fc#y tr ^-/^ft^^^Si-^V^sr ^^5^^l<, » 
CITO, IZO^itV^ ITOfi, iSln2 O 
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03 k Z n o t *ft*i»lft«mt S B*iR»2 
^^n^^{S^bTv>T^J:v> 0 I nz 03 ic^tS 
Sn02 ^a^Jfctt, 1-2 0II1 £&|Ctt5~l 
2R*%##*bV\, IZOWU2 03 lc2t 

i-*zno©ja*tt;r±,.a*, i2-3 2it%sit 

feSo 4fc, BSofSfil 0-5 0 OrmfiflE ttsr 
1 1 0 - 3 0 Q/D^tft 1 0 Q/DOT (ISO. 1 

-10Q/D) co i To^^jf e>ns 0 - 

[0 19 9] 7*>f *7"wf 5ft*#v^^>f 

*[c*3v>-cte, i to©««m**#< ftseo-oA i lass 
[0200] <a«*m>aas»»^i»iwMRw:ftv^ 

[0 2 0 1] *7-7>f;^-li:it Mr^f^^u 

[0 2 0 2] EL*^»»-^*3tK*a3ft s *»iR 

[0 2 0 3] tfc^Htft^ll^J: 5ft*»WtrJB 
[0 2 0 4lS3fe^7^;^-^ EL3g3fc<Z>#£ 
' 383tfe<0feaaft*:fT5 fe<ot?abS*^ MJ*£ bT 

[0205] s*tt»tt, a»i»ictt**»^piRwa5 

v > (D £ v \ft tf J: < , E L **K*«fc»iRj& s sav > r 

■ »«MB**<fc*<i* • *rvAsiMc&m ■ 

[0 2 0 6] ^^^-ttS*ft^»*«r?H*bftv^J: 
iftWBM^tf 7^- h y y^77^- • Si»J^ 
-e««H * * — ~ >^ * T- # £ J: 3 & 4> 4 b v \ 

A*#4bv\, 



41) #^2 0 0 1-5 2 8 70 

[0 2 0 7] *»lRtmri, ft**m©*WS#JB 9 * 

[0208] <*7- yj*'*— SrfflWc3S3tefi,^SI> 
*SBttt, ffij£tf>*«ELi(S^£;fr7— 7^/v-*— 4: 

BELf^^W 
/0 5 Q 

[0 2 0 9] r^bfcll«fcj»3e©*aiEL**«l« 

[0 2 10] ££."C, «Wli:tt*«^*«r**rr6- 
[0211] ±faco3£gfci, ir 4^ ^ h^<D*^a5^r^T 

ts^^fcott, K7 h-^ f y y^ato**** 

[0 2 12] KyKHI y^:*§J<7)^^S$^ 

«MPIKc WW! 6«'cfcfcJ:otBIW*l 
jo fefc^-CfcSo #7 — 7-f/u* — i*r.0>W*0>aWi«ffi 

[0 2 13] B*i:ttffi<z>««i:ttSftltJcl!ijB 
40 [0214] _bia<^«fk»ttffitt, il^* h7^f^«« 

So «a±, ^b7^7 p «mn^> 

»*bfc««iiffi*«>Wtfjgrt**t5^i:^#<. * 

*.i-ntf3Bbo3ft»*.*v\ 

50 [0 2 15]^Rtf, K7 b-r h D 
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<7>¥mtt£ft±£i£Sfc*!>^ y/MtJig^y^ 

yi^-<£><fc^JI£ IT^Mt^o :©t^-3- h 
~>^U — — ^Lfc;*-— > 

— =i - h m t <d m v ^ayfii tss^^ 

[0 2 16] ^^-^^>/bfc^m<lB^tfffit-. 
1 Onm-l 0 0 Mm ]¥<DBr B 1Jfe^^tt, 

&mzuft<v&mzt&mm*mz£?^~tz> 0 mm 
s i 02. si Nxm<Dmmk&v*v>tei)\ # y ^ ^ 

k&x%Z> 0 

[0 2 17] r^^N Hfe»]R(0|5d>^, ffi^ 

*) LT, ^^aii-6^a^*>^ (ft§i¥9-3 3 0 7 
9 o 

[0 2 18] flfl^(DW«EL^^(0^^^ 
fcfcutsr ±IE<z>Jft»BIW\ #Wft*t*K:' 

S:fflv^a»&ttv #9— srat-, ^7'^v 

[0 2 19] <;tr9 — 7^/^- -&&X*zfyy9*- h y 
i) ^^^^f/^- 

[0 2 2 0] #6 (R) ftS^J^Sfi, l"— * 

^y^>-Ky/>s®^^*p 0 a^<t^>^<^t> 

[0 2 2 1] »fe (G) &m : ^p^^B7^0'> 
[0 2 2 2] Wfe (B) fe* : S7^n->7=^8 
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ft < t i> -mm&s±<oM&® 
[0 2 2 3] ^-fvy-»BM:, am* (^raft 
. 5 0%£U0 Wl»*ff*uv% Mxtf, tfyy^-y* 
*yw-K ^yr^y u-K #y;&— k # 

y f^wrwa- /K jtfy tfn/Wfu y k^, e Kn^ 
[0 2 2 4] ft*5, * 9-7 ^ -S:¥B«^55f«E 

3ttt»J»fc»tfn«o fflixitf. r*y/u«*> y*^y 

IB, -^W^ISWflg, ^y KWBo^yv-, ^-y 
=f^-, ^y^-^b^5iam tfyy^vwy 
^^y i/— k #yr^y w~ K tfy#*-#*— K 
#y tf^/wr^=i— /K #y tr^A-tfu y k>\ t Kp 

[0 2 2 5] — * s ±(Cfe*d»b*5*fr& 
tt, iI^7-7>f/^-/^^>'^^^Wtt 

30 L, 7^- b y 7^7 7^-^11^7-7^;^- 

m*. TEi-r5wi:AS#*UV\ R : KJ¥0. 5 — 2 
0 Mm (^i§*5 0%£X±/6 1 0 nm) , G : SgJS 
0. 5—2 0 Mm (^il^5 0%J^Jb/5 4 5 n m) , 
B : KJ? 0 . 2 — 2 0 m m Gli®* 5 0 %£Jt±/ 4 6 0 
n m) 

40 [0 2 2 7] £fc. *|C#9 — 3&*fe*fc'V 

* a«KitJ:S^ ttffli-*^wy-»H*:*«>fc*9 
[0 2 2 8] iDT^ h D 

*&m^m^bfrz>-77y?-* v y v**k \.x\%^ m 

50 a^^rL-CJi, (Cr) , (N i ) , 
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m (cu) m^m^^xi^mYM^w^^m-f^^ 

ti, %^Wi& 3 . 0 J^_b mm 1 0-300nm (100 

-3 oo oA) ) <Dh<nfcftiz^\ 

[0 2 2 9]166f<?)ftPJ^tH 
[0 2 3 0] ^P*5ctt/^Jg^t:»»^, ^2/^ » 
[0 2 3 1] SfefeSi&ffl^fca^WU #9 — 

[0 2 3 2] <{&»ji {mm¥*m>*&w\z&^x. 20 
^go<r^, ^awst*^ (*> g&ai, *) k** 

[0 2 3 3] «ftlW^«t t^/^fcf^ 

jii, i^s/UMB,' ^ y * # y zcxTAsm 

w ^mmm. & v r \ k»ib<&* j * y . 
=f^— , #y #y -^/u*** y K ^yr 
*y 1— k tfn/uT-yva— _ 

/K #y u y K>\ # y >f ^ K, t Kn^ri/x 

WHS «r*»f 5 i i: 5. * ? - 7 ^ —*5 J: t«r 
«EL*^iB3ttt«riB*5*:«>*-. «BW+fc«4M* 

[0 2 3 4] ±K»»«r, ««o»^W:^ tf 40 

[0 2 3 5] AflHi^VSn. 

R&zte\,^<DX\ wicMiKaftv^, sx&o-r^s 

<h, ^wSiB^^KSSrRlS^t?, iifi? l m m— 5mm 
[0 2 3 6] <§^^oI^itt«<^l >*3§ 50 



ttttiMkWItt* lltfcott> -Jfw±^>«®"efe 
ottiV\ Wx.fl -pitsitiaot, TJ1<£> 

mm4*^<Dmmz±M<nmmmmmxto*-, saw 

[0 2 3 7] JErW»»t b-Ctt, »fls4r>f*.(S i 
02 ) , gMbT^^A (A I2O3) , SMb^-*^ 

(t i 02 ) , bmw y by** (Y203) , mtv* 

yx«)A (Ge02 ) , BMbffift(ZnO) , ttffc^ 
(MgO) ; Wk*^^ (CaO) , 
\& (B2O3) , 1Mb* h*^** (SrO) , »fb>* 
y*A (BaO) . (PbO) , ^3 = T (Z 

r02 ) , ^{b^by^^ (Na20) , ^by^ 1 ^^ 

(Li 2 o) ; mit*}}'}^ (K20) ^sr^tfsrt^ 

^(OM (K) o^tt^i«<. -^^^S^it 

tswfsm (2 5 o'cerF) ? 7-f^*fc 
[0238] *fc, a^*^ft«nei»tt«ii«»ft*/§ ^ 

^ = *5j:t^»{b^^>-^e>4S»3&^Stfns 
(15 0W) *^^r*'e*> 9 > 

[0 2 3 9] tf7*tiL<Dm&t\,Xte. *l*fcH*2 

r/wiy^»t^7^, *fir^»^f9^, ^y 
rr^aa»»tt««IK{b®B», t©a*kLt, « 
Si3N4) d5$^ti"CV^t>«tv\ 

[0240] mm^m%fm^Mmmmm(omm 

HttftV^S, *^-eri, 0. 0 1 /zm£Ui2 0 0 nm 
WL#7*<»n&. ^«±> l/im^i2 0 0/i 
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56 



[0 24 1] 
[Si] 





1) 


R2O — R' O rS t Oa 

- Naz0-Caj>^g0-S iOa 

• NazQ/foO-BaO/S r O-S 

• NaaO/KaO-CaO/ZnO-S 


1 81 


2) 


RaO-PbO-S i Oa 


i O2 




3) 


• l^^^BsOo^- 7 sfV 02 






- PbO/ZnO-B.Oa-S 
• P b O-B 2 0 3 -S i 0s + 

- Z nO-Bg03-S i 0a 


(7 < "7- 


0 


5) 


R # O-A i20 3 ~S i Oa 
- CaO/MgO-A LajOar 

• P.80/Z nt>- A TaOa- 


S i Oa 
S i Oa 




6) 


RaO-A laOa-S i O2 

• L izO- A la0 3 -5 Q2 

• NaaO-A la0 3 -S i Oa 






7) 


R' O-T i O2.-S i Oa. ^ 
• B a O — T t Oa- S 1 0 2 






8) 


R 2 0-Z r Oa-S i Oz _ 
• N a 2 0/L i 2 0-Z r 0 2 - 


-S i Oa 




9) 


R' O-PaOs-S i Oa 
■ CaO-PzOs-S i O z 






10) 


R • CaO/'SaO/PbO-S 


1 Oa 




11) 


S i Oa 






12) 


RaO — R' O - B2O3 
• L iaO-B eO-BaOa 






13) 


R* O-Rz'j p3-Ba0 3 " 
C aO/B a 0-A laOa- 
• C a O/P b O-L uaOa- 


B2O3 
B z Os 




14) 


R 2 0-A laOp-PaOs n 
• KaO- A faOa-PsOs 






15) 


R • § a ft/^PrO-^PfeOa- 
• Z r\ 0 — A I a03-Pa0s 


PaOs 





[0 2 4 2] 
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S 0 


- ffl f£ tt LT 1 — 3K&tfft£ LTSW") 


1 




SIQs. BaCte. GeOz, As 2 Os 


2 




L iaO-S i Og, NagO-S i 0*. KaO-S i 0* 
MsO-SiOa. CaO-SiOa. B aO-S t Oa. PbO-SiOa 
Na 2 0-CaO-SIQ2 
Al^Os-SiOz 


3 




L I?0-Bp03. Na20- B2O3. Ka0-B203 
MgO-B 2 Ox CaO^BgCfe. PbO-feOfcj 
WaaO-CaO-BaOa. Zn0-Pb0-B 2 03 
A IsQa— BsOa. S i Q?-Ba03 


4 




L i 2 0-P 2 0s. Na 2 0-P 2 05 
WsO-PaOs. C»0-P e 05. BaO-PzOa 
KaO-BaO-PaOs 

AlzOs-PzOs. SiOe-PzOs. B 2 03-P 2 0* 
V 2 05-P ? 0s. FezOa-PzQ^ WCfe-PzCh 


5 




Li20-Ge02. NaaO-GeOa, K^O-GeO? 
BzOa— GeCfe. SiOz— GeOj 


6 




Na20-WCb. KzO-WOb 






NaeO-MoOa. KzO-MoOs. L2O-M0O3 


8 




Na 2 0-Te02 


9 




Na?0-Bz03-S » Qz 


10 




Na 2 0-AI 2 03-S 1 Oa C aO-A l 2 Oa-S i 0 2 


11 


7*? 


CaO-A laOa-BaOa. ZnO-A IgOa-BzOa 


12 




N a20-A 1 z03- B2O3-S t Og 


13 




BeFa. NaF-BeF* 

ZrP-i-BaFjj-ThF*. Gd F 3 -Ba F 2 -Z r F4 


14 




Ai (POa) 3-AlF3-NaF-CaF 2 


IS 




A220-Ag I -P2O3 


16 




MsO-A l 2 03-A 1 N-S i 



[0 2 4 3] <#»E-L*^Oj8jS^ite>ft^, 

[0 2 4 4] (SSI*, l»W^y«t»*t5r 

[0 2 4 5] X^«0#Wl0&jftlcfi, *SSft«K 

■V.V 7*A'7r^«ttl*fcli 
..»4ttfi3ftS0. 1 jii »T (a*. TRfittO. 0 0 1 

*<Dmmnmzm< Lftftfttf* 

[0 2 4 6] *ffi«E»Oft#W:»K:»£4*L4v^ % 1 
0- 3 Pa£rFtf>H§£S£ U '!5R»a*ttO. 1 - 1 nm/se 



[0 2 4 71 r.tbfe#»co«*^JtffiaK»ifeSrfflV^S» 

[0 2 4 8] '»Si#ft (*fcf:/=i — 

(LB) tfeftiftrfflV^Sifct-Cft*. 8HK»Ar& 
-) tt«ft*«Wri«S«««t trt ft 

[0 2 4 9] *38M<0#«EL*^tt, i§«\ ffSE&tt 

*jB*rt-*w£t>-o#5 0 ai*n«£En, a«-, 2-10 

[0 2 5 0] 
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[o 2 5 3] <nmmi >#7*&wi±\^ iromm 

[0 2 5 4] ^Lt, I TOS«tSS:J8RUfc^7^ 

-c*H*u uv/03 iSfe^u/c^. KSSS»^eoS« j 



*/i/^|ci^LT, MQW* 1X1 0" 4 Pa^T^T^ 
[0 2 5 5] 8;V^C% N.N 1 -S?7*^AHI i H , -bf^ [N- 
V (HIU34) SrJI*ififl[0. 2nm/sec T?20nmtf>JPSK:*SK* 
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[0 2 5 6] N,N,N , ,N'-rb7^^(3-^x^H- 

o. 1-1)) *r3S*i«ao. 2nra/sec T*20m<om*\zmm 

[0 2 5 7] ^blc, rhyry-/^^^^ 
(No. 1-1) £10. 10'-tf*[2-tf:7^/i^/i/|-9, 9 f -tf7 
^y/u(7 3i=./ur^ h^irvKSJtttNo.l-l)) tSr* 

20) £3. tfvol%*tf ±5^3 OnoiO»*»c*«i»U 
ftg-JI * >r t Lfc 0 r. <d £ * <z>ft«;i 

SteNIfclO. 0 5nm/sec^ 0. 1 5 nm/'sec. 0 . 0 0 
6nm/sec£ LfCo 

[0 2 5 8] h77y^y^^lS#*(N 
o. 1-1) £ :7*:n>u7 V h^ir r^RlttttCNo. 1-1) £ trfM 

(S-9) *3. Ovol%*tf J:5»-5 0rrai^*Slc*J|| 

# fiO^^FSS filHlC 0 . 0 5 nm/sec, 0 . 15 nm/se 
c, 0. 0 0 6nm/sec£ bfc 0 
[0 2 5 9] «ffittffiSriSofc**, 7*=!^' 

T^b7-fe^R*flc(No.1-1)S:3R*jS«0. 0 5nm/se 

hy* (8-=3fyyy^h) t/wv~?a (aiq3) 

£?&*ii*0. 2nm/secT*l 0 nmcoJS £ U m^ 1 

[0 2 6 0] S *ffi«:«o;fc**, C s I Srife* 

aS*0. 0 5nm/sec T\ 0. 2 nm<£>ff£ t-^ffL, n 
WiMgAg (KftifclO : 1) *JK**«0. 2nm 

/sec-e.2 o oim<Dm£\zmm.vx#mk u feast 

LX A 1 £ 1 0 0nm^'L*«E L*^Sr#feo 
[0 2 6 1] ^(Dj; ?&W^E Lfjt^Pte, Ol^^tt 

Ai3; ^^iii4, m^m^-c^(om-(om^m 

5, ^*-(©383ftJB 6 % ®^ttaiS7 , *5 

[0 2 6 2] :ofiEL|f$: v 1 OmA/cm 2 <£>kafft 
SgTIlLfctr^, SJSJ«*tel 1 OOcd/m 2 . ■ 
»®EE6 . OVT-fcofco **fettefe"e*>ofc. * 
fc, 0K(Z)^fl % l 0 OmA/crfoje^ffiJffiib-eSJJH 
HK9 0 0 Ocd/cm 2 , l£I&®flE9. 9V"C6 0 0^Ht 

V , 1 0 mA/cm 2 O^S^^»T?ffl»]ffg 110 Ocd/c 
m 2 . igft®I£6. OVT'5 0 0 0 O^fcofc, 

[0 2 6 3] <jtlfi«2>**«lCD*^tcifeV ,| T, 

(^ h7r y-A^<^^^ww*aio. i-D) 
id, n, n" -v 5 ( i —ry=f->\A — N, N' -v^^^ 

=A"<>-;^>' (NPB) SrfflV^SI5^ttra«^UT* 
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P2 

tt, 1 0 OmA/cm 2 o£®*1EKjT*^»A 9 0 0 0 cd/c 
m 2 , P»mi£9. 8VT\ Sg¥«»5 0 0^lTfc 
9/10 mA/cm 2 <Dj£m t mwmv$)M»g. llOOcd/ 
m 2 , ^SlfflJE5. 5VT\ ®4^3 5 0 00^t 

[0 2 6 4] <HJfiM3>HJ£tRll^^|C*5V^, jft 

A**3is#.b*t v i o omA/cmt <Dmmwtmmx*mmmm 

10 8 5 0 0 cd/m 2 , fftttt£E 7 . 8 VT% ff 5 0 0 

;«PWCfc 19 , 1 Omk/cm*<D7£m$imW}X$]Mn&9 0 0 

cd/m 2 , e . o vr\ mm^mm 30000 mm 

[0 2 6 5] ft**, JHMl. -30*WELS?Ojg* 
h/uSrB 2 HJS^J 1 c^W^E 

ja6«3<o*r«EL5B^tt#fe<o*3tSr^-f 0 

[0266] <##Mi>«ikMi kwmx-tt&rm 

A&fflvvf\ AlQ3(D±|:agM g Ag?:IfU « 
20 •«£ bfc 0 

[0 2 6 7] 1 OmA/cm 2 -C0>**«tt 4 0 Ocd/n^T^Sfc 

20)*vfo.<b»5t"efco/to 

[0 2 6 8] ^3fc»*S:Sl£tfc^r5, 100 

mA/cm 2 co^a^ft-Cco»*^4 0 0 Ocd/m 2 ^)*^ 

' [0 2 6 9] 2 >*lfi« 1 £ SrfftB 

JO bfc 0 fcffU-»3MI«r (fb77!)-;^y^S 
zMtfr(No. I-D) 'fc-7*=:/i^r>'h9ir>»»#(Ho.1-1)- 
h^P>7x^r^ h7tyR*ft(No.1- 
DO^a^^htb, ^^^-fer^^*(No.20)£^^ 
y/wr^>-SI»flE(S-9)«rP]«tcK-f>^b^o 
[0 2 7 0] i oniVci^oo^aSE^ib-ecojWS^g o o 

cd/m 2 r^H3mi£7. 5V(Dtwy^3ti;/i:ofc 0 »3t 
(No. 20) b 05^3tet?fc o tc 0 

iQ 27 1} inti: &ytmtit&mmistcbz.^ 100 
40 mA/cm 2 (ommffimmvommz 9000 cd/m 2 

[0 2 7 2] <mmM4> CW^EL^^^^lx^^f^ 

* K] 

^fy Lr^— ~^lf#mm&& 7 0 5 9iS$: 
[0 2 7 3] r<DSSI^7-7>f/U^-^Mt^t 

50 lS$rfttto W#fe£tl. 0-1. 5/zm 
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s<#-^>>y&nvit Q ft&m*?-7 * i 

0 0 0rpnrejfi5fM tT^a— h U 10 0tt'3^ 

2 OmW©*^36S: 3 OfMMt«fctt 0 . 1 fi%@So 
TMAH(tetra methyl ammonium hydr i de) 7kS?f£~C51 

ofetf);*?^-^/^ — ffi(cg:<5|L*^«J: 5t-2 2 O'C 

[0 2 7 4] #cfc, I TO^Mt^.SO?att 

[0 2 7 5] ^tb^e>5SM*«Ki: It I TO^y 
0 OnnuSffltU 7thy y^7-f-"Cl/S? 

^ hSrfiJSILr i TCV^-^^ffc, 
[0 2 7 6] s^Lfc I T.OlfcttWt LT 

[0 2 7 7] 1 ^PtitcLT. fiEL* 

T-^^ag, &^5J:OHS»Jf£j£KU 6fe, Site, 
fc 0 li^^X»^2mmX 2mm-e^ W*Sctt#fi 1 Ky h 

at 

[0 2 7 8] ifctri 0 OmA/crf^SSt^SiLX^fe 
[0 2 7 9] 

cd/tf C I E x/y 

afi 5 2 6 0 0.3 2/0. 3 4 

934 0.6 2/0.34 

m& 2 9 0 0 0.3 1/0. 5 0 

ITS 7 44 0.1 2/0. 1 4 

[0280] <mmms> imn^ vd ?**imftE 
cisit, Aiifti.' 5 nm <Dmm^*'*y 

& jSScLTT i N^3 0nm^MJ?td^^-/^ LT 
AUTi N<0«SR£rj£KL*: o AUTi N£X£ 

e«»ffc«^«*S*tS<Z>35SBSJfc*tt, AUTiNO 

A»4***»bh<5. ^<Dmmm&7* h y y^7 



94 



[0 2 8 1] *7 — 7j;u? — t*—s<—^- hJlfi* 
J6«4 tra«ft^rffitCT?gj«Lfc 0 VteT i Njf 

[0 2 8 2] ^to^illi^Lt^ITO^- 
Vt>HJfiCT4^f^«**jfeJC-C?gfigL^: 0 CttTITO 

[0 2 8 3] '<*-~^?L,it I TO±lite»iBtLt 
*/«y* : JfcjcJ:!l s i 02 StjSJKU $b^»** s ^7 

^-^y^tt, SiO2ffitI^0. l^miP^Jg 

[0 2 8 4] # y j * h*v>m&* i 5 mm%\zm 

gLfcfc<£>£:KJp:2 /in) £ tr^ • ra — 

20 t-RS:«flcLfc. i£*Jls*Jx hSrSM&U 
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